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DETAILED ACTION 
Claim Objections 

Claims 4-9 are objected to because of the following informalities: 
The claims are missing the claim numbers. 
Appropriate correction is required. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

« 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McPherson et al. in view of Miracky et al. 

Regarding claim 1, McPherson et al. teach a method of forming a printed circuit 
board, the method comprising the steps of: the providing a substrate comprising a seed 
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layer 1 1 (Fig. 1) formed by electroless plating (column 3 lines 24-27); forming a masking 
layer 13 on said seed layer to provide first regions of exposed seed layer; forming a 
circuit pattern 15 on said first regions of exposed seed layer by electrolytic plating 
(column 3 lines 57-60); removing said masking layer to expose second regions of said 
seed layer (column 4 lines 3-4); and etching said exposed second regions of said seed 
layer with an etching liquid (column 3 lines 29-31). 

McPherson et al. differ from the instant claim in that the reference does not 
explicitly disclose the flash etch temperature. 

However, it is conventionally known in the art that a metal etch rate is 
proportional to the temperature. Miracky et al., for example, teach a "process for laser- 
assisted liquid phase etching of copper conductors which includes the use of a solution 
of sulfuric acid and hydrogen peroxide in contact with an integrated circuit substrate and 
the provision of a laser beam to select substrate areas having copper conductors to be 
etched" (see abstract). Miracky et al. further disclose that "chemical-etching conditions, 
especially temperature, as established in the workcell such that without laser irradiation, 
etching takes place slowly, if at all. It is desirable that the solution be held at a relatively 
low temperature, e.g., in the range between about -5°C and 5°C, preferably at or below 
about 0°C. For example, the background etch rate for the 2%/1 % solution is 1 .1 um/hr 
at 0°C. (see Table I)" (column 4 lines 61-69). 

Addressing claims 1 and 2, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to have modified the method of 
McPherson et al. by etching copper at the temperature range of Miracky et al., because 
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etching in the temperature range of Miracky et al. reduces the copper etch rate, thus 
minimizing the undesirable etching of the copper conductors. 

Regarding claim 3, McPherson et al. teach the masking layer comprises 
photoresist (column 3 lines 34-35). 

Regarding claim 4, McPherson et al. teach wherein said seed layer and said 
circuit pattern comprise copper (column 3 lines 57-60 and column 4 lines 55-57). 

Regarding claim 5, McPherson et al. suggest that their process is suitable for 
constructing circuit lines and pins having uniform cross-section at a wide range of sizes 
that are less than 0.030 inches (column 2 lines 5-35). Miracky et al. disclose that a 
multichip substrate for integrated circuits typically have widths of 1-30 pm (column 2 
lines 9-13). It would have been obvious to one having ordinary skill in the art at the time 
the invention was made to have formed the circuit pattern of McPherson et al. such that 
the distance between the confronting portions is proportional to the dimensions of the 
circuit lines, because it would enable the fabrication of a high density circuit device. 

Regarding claim 6, McPherson et al. teach the seed layer and the circuit pattern 
are formed by copper plating (column 3 lines 57-60 and column 4 lines 55-59) 

Regarding claim 7-8, McPherson et al. is silent to the composition of the flash 
etching liquid, suggesting that the etchant for copper is conventionally known. Miracky 
et al. teach the copper is etched in sulfuric acid and hydrogen peroxide (column 5 lines 
29-48). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method of McPherson et al. by using the 
etchant solution of Miracky et al., because the etch rate of copper in sulfuric 
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acid/hydrogen peroxide is strongly dependent on temperature and thus the rate can be 
advantageously controlled (column 5 lines 15-20). 

Regarding claim 9, the substrate is inherently dipped in an etching liquid, since 
the flash etch is performed in a liquid etched solution. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to the 
applicant's disclosure. Jones et al. further teach the etch rate/temperature dependence 
and the advantage of sulfuric acid/hydrogen peroxide copper etchant. Pace also 
teaches that copper etchants are used at temperatures between 15-50° C (column 7 
lines 63-65). Needham and Gulla teach etching the seed layer. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luan V. Van whose telephone number is 571-272-8521. 
The examiner can normally be reached on M-F 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 



Application/Control Number: 10/709,474 Page 6 

Art Unit: 1753 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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